Switching between superiority and non-inferiority

The very mention of ‘Regulatory Authorities’ and the
US Food and Drug Administration in particular, can strike
fear into the hearts of many clinical investigators. This
reaction is all too often reinforced by the pharmaceutical
companies. I would have retired a long time ago as a
wealthy man if I had /1 for every time that I have been
at an investigators’ meeting and in response to some very
sensible criticism the response from the sponsor has been
‘The FDA requires it to be that way’.

The truth is that the regulators are not ‘big bad wolves’.
Rather they are real people, generally approachable, and
possessing a wealth of common sense and experience in
the design, conduct, analysis and interpretation of clinical
trials. Increasingly this wealth of experience is being made
even more accessible through initiatives such as the Inter-
national Conference on Harmonization (ICH), which
is bringing together the regulatory requirements from
the US, Japan and Europe. So now in my own arena
(medical statistics), when I am told that such and such is
arequirement of the FDA, more often than not I can reply
‘Oh no it’s not. Have you read ICH E9?’

In parallel with the ICH guidance, the Committee
for Proprietary Medicinal Products (CPMP) has issued
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guidance on a number of controversial areas under the
heading of ‘Points to Consider’ (PtC) and one such PtC
is published in this issue of the British Journal of Clinical
Pharmacology [1]. I would warmly commend this par-
ticular PtC and similar guidance from the Regulatory
Authorities, so that discussions between sponsors and
investigators can be better informed and so that ultimately
patients will benefit through the quality of clinical research
being enhanced.

Gordon D. Murray

Public Health Sciences, University of Edinburgh, Medical School, Teviot
Place, Edinburgh EH8 9AG
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Switching between superiority and non-inferiority:

an introductory note

John A. Lewis
Medicines Control Agency, London, UK

The purpose of this note is to introduce a guideline
recently released by the Committee for Proprietary
Medicinal Products (CPMP) and reproduced on the
following pages of this journal. This guideline, described
as a ‘Points to Consider’ (PtC) by the CPMP, covers a
methodological topic of specific relevance to controlled
clinical trials that aim to compare a new medicinal product
with an established product. Such a trial may have the
objective of showing that the new product is superior
to the control treatment. Alternatively the objective
may be to show that the new product is not inferior to
the control. After the completion of the trial there may
be interest in the possibility of changing the original
objective. This PtC covers the methodological issues
relevant to this change and outlines circumstances when
it may be appropriate and possible.

Guidelines relating to the evaluation of clinical efficacy
and safety, such as this one, are developed by the Efficacy
Working Party (EWP) of the CPMP before being
approved by the CPMP itself. They are released for a
period of public consultation and the comments received
are used to assist with the revision of the document before
it is finalized. The topic covered by this PtC was addressed
by the EWP because it had arisen in the context of a
number of new products for which licences had been
sought in recent years. The debate surrounding these
products at CPMP had led to the realization that some
clarification of the issues would be helpful in the reg-
ulatory arena. However, interest in this topic is by no
means confined to those involved in the regulation of
medicines. It was felt that the publication of this PtC might
be helpful to other researchers with the same or similar
problems and might also encourage a broader consensus
in this area of methodology.

Studies directed at establishing noninferiority have
received a great deal of recent regulatory attention. The
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subject is covered briefly in the Note for Guidance ICH
E9 entitled ‘Statistical Principles for Clinical Trials’ [1,2].
[ICH — International Conference on Harmonization — is
a collaborative enterprise involving the pharmaceutical
industry and regulatory authorities in Europe, Japan and
the USA]. The more recently released Note for Guidance
ICH E10 ‘Choice of Control Group’ [3] deals extensively
with the topic of noninferiority and provides much fuller
guidance on this more general topic. These guidelines and
others are available in Europe on the web-site of the
EMEA (European Agency for the Evaluation of Medicinal
Products) which is http://www.eudra.org/emea.html.
The new PtC addresses a very specific topic relating to
noninferiority and those wishing to amplify the back-
ground will find this additional material useful.

Further methodological guidelines are under develop-
ment by the CPMP Efticacy Working Party. One of these
is expected to cover the choice of the acceptable degree
of inferiority in a noninferiority trial (the noninferiority
margin — ‘delta’), illustrating once again the high level
of current interest in this topic and the difficulties that
the increasing use of these designs is highlighting. It is to
be hoped that the PtC that follows will help to illuminate
some of these difficulties.

References

1 Lewis JA. Statistical Principles for Clinical Trials: An
introductory note on an international guideline. Statistics in
Medicine 1999; 18: 1903-1904.

2 ICH E9 Expert Working Group. Statistical Principles for
Clinical Trials: ICH Harmonized Tripartite Guideline. Statistics
in Medicine 1999; 18: 1905-1942.

3 ICH E10. Choice of Control Group in Clinical Trials
(CPMP/ICH/364/396). European Agency for the Evaluation
of Medicinal Products, London, 2000.

221



Points to consider on switching between superiority

and non-inferiority

Committee for Proprietary Medicinal Products (CPMP)
Reproduced by kind permission of the European Agency for the Evaluation of Medicinal Products (EMEA)

I. Introduction

A number of recent applications have led to CPMP dis-
cussions concerning the interpretation of superiority,
noninferiority and equivalence trials. These issues are
covered in ICH E9 (Statistical Principles for Clinical
Trials). There is further relevant material in the Step 2
draft of ICH E10 (Choice of Control Group) and in
the CPMP Note for Guidance on the Investigation of
Bioavailability and Bioequivalence. However, the guide-
lines do not address some specific difticulties that have
arisen in practice. In broad terms, these difficulties relate to
switching from one design objective to another at the time
of analysis.

The types of trials in question are those designed to
compare a new product with an active comparator. The
objective may be to demonstrate:

@ the superiority of the new product
o the noninferiority of the new product or
e the equivalence of the two products.

When the results of the trial become available, they
may suggest an alternative interpretation. Thus the results
of a superiority trial may only appear to be sufficient to
support noninferiority, while the results of a noninferiority
trial may appear to support superiority. Alternatively,
the results of an equivalence trial may appear to support
a tighter range of equivalence.

A satisfactory approach to this subject requires an
understanding of confidence intervals and the manner
in which they capture the results of the trial and indicate
the conclusions that can be drawn from them. Such an
understanding also leads to an appreciation of why power
calculations are of relatively little interest when a trial is
complete.

For simplicity, this paper addresses the issues of superi-
ority, noninferiority and equivalence from the perspective
of an efficacy trial with a single primary variable. Some
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Points to consider have been developed to provide advice on selected areas relevant
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comments on other situations are made in Section VI
It is assumed throughout this document that switching
the objective of a trial does not lead to any change in
the selection or definition of the primary variable.

II. Trial objectives
II.1. Superiority trial

A superiority trial is designed to detect a difference
between treatments. The first step of the analysis is usually
a test of statistical significance to evaluate whether the
results of the trial are consistent with the assumption
of there being no difference in the clinical effect of the
two treatments. In a trial of good quality, the degree of
statistical significance (P value) indicates the probability
that the observed difterence, or a larger one, could have
arisen by chance assuming that no difference really existed.
The smaller this probability is, the more implausible is
the assumption that there really is no difference between
the treatments.

Once it is accepted that the assumption of ‘no dif-
ference’ is untenable, it then becomes important to esti-
mate the size of the difference in order to assess whether
the effect is clinically relevant. This has two aspects. First
there is the best estimate of the size of the difference
between treatments (point estimate). For normally dis-
tributed data this is usually taken as the observed difference
between the mean values on each. Next, there is the
range of values of the true difference that are plausible in
the light of the results of the trial (confidence interval). It
is clear that this range should not include zero since the
possibility of a zero difference has already been rejected
as unreasonable. The method of constructing confidence
intervals generally ensures that this is so, provided it cor-
responds to the choice of significance test. Thus the
following two statements are usually equivalent:
® The two-sided 95% confidence interval for the
difference between the means excludes zero.

@ The two means are statistically significantly different
at the 5% level (P<0.05) two-sided.

The above text addresses the situation where the dif-
ference between two mean values is the statistic of interest
and a zero difference represents no effect. In practice a
number of other summary statistics are used for the
evaluation of diftferences between treatments, for example
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the odds ratio for proportions or the ratio of geometric
means in bio-equivalence studies. (The latter arises from
the logarithmic transformation used for bioavailability
data.) In such cases the same principles apply but ‘no
difference’ may be represented by a value other than
zero — a value of 1 in both the examples quoted here. In
these cases it is the position of the confidence interval
for the test statistic relative to this ‘no difference’ value that
is of interest.

When significance tests are carried out in practice,
precise numerical values of probabilities are usually
quoted, for example P=0.032, because this is more
informative than P<0.05. This allows judgement to be
based more precisely on the extent of the disagreement
between the null hypothesis and the observed data rather
than on the approximations implied by using cut-oft
points of 0.05, 0.01 and 0.001. However, confidence
intervals have to be associated with a specific probability
value (coverage probability) and this is nearly always taken
as 95% (0.95). When a difterence is statistically significant
at a more extreme level, e.g. P=0.002, the two-sided
95% confidence interval will exclude zero by a wider
margin. Figure 1 illustrates these points.

Whether the observed difterence is indeed clinically
relevant is a matter of judgement. In contrast to an
equivalence or noninferiority trial where clinical relevance
is addressed through the prestudy choice of A (see I1.2 and
I1.3), in a superiority trial clinical relevance requires
separate consideration: a statistically significant difference
may not be clinically relevant. The difference taken as the
basis of the power calculation in a superiority trial cannot
be assumed to provide a suitable value.

Note that in Figure 1, and throughout the rest of the
document, it is assumed that values to the right of zero
correspond to a better response on the new treatment so
that values to the left are worse, i.e. better on the control
treatment.

I1.2. Equivalence trial

An equivalence trial is designed to confirm the absence of
a meaningful difference between treatments. In this case

95% confidence interval o
P—0.002 | | | Superiority shown
more strongly
P=0.05 | } — Superiority shown
P=0.2 | ] | Superiority not shown
Control 0 New agent
better better

Treatment difference

Figure 1 Relationship between significance tests and confidence
intervals.
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it 18 more informative to conduct the analysis by means
of the calculation and examination of the confidence
interval although there are closely related methods using
significance test procedures. (See also I1I.3.) A margin of
clinical equivalence (A) is chosen by defining the largest
difference that is clinically acceptable, so that a difference
bigger than this would matter in practice. There are well-
recognized difficulties associated with this task which
will not be discussed in any detail here. If the two treat-
ments are to be declared equivalent, then the two-sided
95% confidence interval — which defines the range of
plausible differences between the two treatments — should
lie entirely within the interval —A to + A, see Figure 2.
There are situations in which the equivalence margins may
be chosen asymmetrically with respect to zero.

In the case of bioequivalence studies a coverage pro-
bability of 90% for the confidence interval has become
the accepted standard when evaluating whether the
average values of the pharmacokinetic parameters of two
formulations are sufficiently close.

Clinical equivalence trials, with two-sided 95% con-
fidence intervals, may be carried out when conventional
bio-equivalence trials are impossible, for example in the
case of a generic inhaled or topically applied product.

II.3. Non-inferiority trial

In Phase III drug development, noninferiority trials are
more common than equivalence trials. In these we wish to
show that a new treatment is no less eftective than an
existing treatment — it may be more effective or it may
have a similar effect. Again a confidence interval approach
is the most straightforward way of performing the analysis
but now we are only interested in a possible difference
in one direction. Hence the two-sided 95% confidence
interval should lie entirely to the right of the value — A, see
Figure 3. Non-inferiority trials are sometimes mistakenly
referred to, and designed as, equivalence trials. This dis-
tinction 1s important and can be a source of confusion.
Note also that by using the closely related significance
testing procedures referred to in II.2, it is possible to
calculate a P value associated with the null hypothesis of

bo—t— i Equivalence shown
} f —{Equivalence not shown
—Af LA
Control 0 New agent
better better

Treatment difference

Figure 2 Confidence interval approach to analysis of
equivalence trial.
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inferiority. This is a valuable further aid to assessing the
strength of the evidence in favour of noninferiority.

II.4. One-sided and two-sided confidence intervals

It will be assumed throughout this document that two-
sided 95% confidence intervals are to be used for all clinical
trials whatever their objective. Among other benefits,
this preserves consistency between significance testing
and subsequent estimation. It is also consistent with the
guidance provided in the ICH E9 Note for Guidance.
If one-sided intervals are used, then they should be used
with a coverage probability of 97.5%.

In the special case of bioequivalence studies, two-sided
90% confidence intervals have been established as the
norm as recommended, for example, in the CPMP Note
for Guidance on the Investigation of Bioavailability and
Bioequivalence.

III. Relevance of pre-definition

A conclusion of equivalence or noninferiority clearly
depends upon the value of A chosen as the maximum
acceptable difference. It is always possible to choose a
value of A which leads to a conclusion of equivalence or
noninferiority if it is chosen after the data have been
inspected. Since the choice of A is generally a difficult one,
there is ample room for bias here, however, well inten-
tioned the researcher may be. Plausible arguments may
often be advanced for a retrospective choice. In the design
of equivalence and noninferiority trials, this reason
(amongst others) makes it necessary for the choice of A,
and the reasoning behind the choice, to be set down
in advance by the researcher in the study protocol.
The corresponding coverage probability for the con-
fidence interval (usually 95%) should also be chosen at
this time. (See Section IV.2 for how these requirements
apply when objectives are changed.) The question of
how to choose an appropriate A will be addressed in a
subsequent CPMP Points to Consider.

| Non-inferiority shown

, Non-inferiority not
"shown
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Figure 3 Confidence interval approach to analysis of
non-inferiority trial.

©2001 Blackwell Science Ltd Br J Clin Pharmacol, 52, 223-228

Points to consider on switching between superiority and non-inferiority

Pre-definition of a trial as a superiority trial, an
equivalence trial or a noninferiority trial is necessary for
numerous reasons including the following:

e to ensure that comparator treatments, doses, patient
populations and endpoints are appropriate (see ICH E10)
e to allow sample size estimates to be based on the correct
power calculations

@ to ensure that equivalence and noninferiority criteria are
predefined

@ to permit appropriate analysis plans to be described in
the protocol

e to ensure that the trial has sufficient sensitivity to
achieve its objectives (see ICH E10)

If the objective of a trial is switched from superiority
to noninferiority, or vice versa, these aspects may lead to
greater difficulty than the interpretation of significance
tests and confidence intervals.

IV. Switching the objective of the comparison

The only switching which is likely to have any practical
relevance is switching between superiority and noninfer-
iority. The place of equivalence trials is so specific that
they stand alone.

IV. 1. Interpreting a noninferiority trial as a superiority trial

If the 95% confidence interval for the treatment effect not
only lies entirely above — A but also above zero then there
is evidence of superiority in terms of statistical significance
at the 5% level (P<0.05). See Figure 4. In this case it is
acceptable to calculate the P value associated with a test of
superiority and to evaluate whether this is sufficiently small
to reject convincingly the hypothesis of no difference.
There 1s no multiplicity argument that affects this inter-
pretation because, in statistical terms, it corresponds to
a simple closed test procedure. Usually this demonstration
of a benefit is sufficient on its own, provided the safety
profiles of the new agent and the comparator are similar.
When there is an increase in adverse events, however, it is

{ Superiority shown

| Superiority not shown

—A
Control 0 New agent
better better
Treatment difference
Figure 4 Non-inferiority to superiority.
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important to estimate the size of the effect to evaluate
whether it is sufficient in clinical terms to outweigh the
adverse effects.

There are a number of other factors that might be
affected by this changed objective.

IV.1.1. Appropriateness of comparator

If the comparator was suitable for a demonstration of
noninferiority, then there should be well-controlled data
to show that it is an effective treatment. Hence, for proof
of efficacy, a clear demonstration of superiority to the
comparator in terms of statistical significance should be
acceptable.

IV.1.2. Power calculations

Non-inferiority trials are generally large because of their
need to exclude the possibility of a small degree of
inferiority of a new agent relative to an active control.
However if the new agent is actually superior to control by
a small amount, then the power to show its noninferiority
is increased. Demonstrating the small amount of superi-
ority to control might in principle require the planning of
an even larger trial. When the trial is completed, however,
the results provided by the confidence interval supply a
concrete assessment of the precision actually achieved,
superseding any calculations of power carried out before
the trial was undertaken.

IV.1.3. Size of additional clinical benefit

Since the comparator in a noninferiority trial must be an
effective agent, any superiority to that agent should carry
the implication of acceptable superiority to no treatment
(placebo). For this reason the size of the additional clinical
benefit demonstrated is not likely to be relevant to a claim
of efficacy except in relation to any increase in adverse
effects and hence relative risk/benefit. However, when
the proposed licence includes a claim of superiority to
the comparator, the size of the additional benefit should
be discussed in clinical terms.

IV.1.4. Choice of analysis set

In a superiority trial the full analysis set, based on the ITT
(intention-to-treat) principle, is the analysis set of choice,
with appropriate support provided by the PP (per
protocol) analysis set. In a noninferiority trial, the full
analysis set and the PP analysis set have equal importance
and their use should lead to similar conclusions for a robust
interpretation. A switch of objective would require this
difference of emphasis to be recognized. More details of
the relative importance of these two analysis sets in
superiority and noninferiority trials can be found in the
ICH E9 Note for guidance.
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IV.1.5. Trial quality

A trial to show equivalence or noninferiority must show
a high degree of consistency with protocolled plans if it
is to be reliable. Deviations from the inclusion criteria,
from the intended treatment regimen, from the schedule,
manner and precision of taking measurements, and so on,
all tend to reduce the sensitivity of a trial and to make
a conclusion of ‘no diftference’ more likely, even when
the deviations are of an unsystematic or random nature.
The size of the bias associated with these and other
departures from the protocol is generally unknown and
may render such a trial uninterpretable. Failure to show
a difference between two treatments can also arise when
both treatments are inefficacious, perhaps as a result of
being inappropriately administered. This problem does
not affect superiority trials to the same extent because
the demonstration of a difference is itself validation of
the sensitivity of the trial. The estimate of the size of the
effect may however, be similarly affected. For these
reasons, switching from noninferiority to superiority is
likely to carry with it a greater degree of confidence in
the conclusion.

IV.1.6. Conclusion

Switching the objective of a trial from noninferiority to
superiority is feasible provided:

@ The trial has been properly designed and carried out in
accordance with the strict requirements of a noninferiority
trial.

e Actual P values for superiority are presented to allow
independent assessment of the strength of the evidence.
® Analysis according to the intention-to-treat principle is
given greatest emphasis.

IV.2. Interpreting a superiority trial as a noninferiority trial

If a superiority trial fails to detect a significant difterence
between treatments, there may be interest in the lesser
objective of establishing noninferiority. If the results of the
superiority trial are summarized by means of a 95%
confidence interval for the treatment difference, the lower
end of that confidence interval provides a quantitative
estimate of the minimum estimated effect of the new
treatment relative to the comparator. When the study
protocol contains an acceptable, prospectively defined
margin — A for noninferiority, downgrading the objective
presents less methodological problems (Figure 5). Pre-
defining a noninferiority margin would appear only
to make sense in trials with noninferiority as an aim.
However, in any superiority trial where noninferiority
may be an acceptable outcome for licensing purposes,
it is prudent to specify a noninferiority margin in the
protocol in order to avoid the serious difficulties that can
arise from later selection. Under such circumstances it is
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Figure 5 Superiority to non-superiority.

also prudent to pay attention during design to the possible
later need to justify that the study had sufficient sensitivity
to detect the drug effects of interest (see IV.2.4). It is
important to note that there are areas of medicine where
noninferiority to an active control is unlikely to be
acceptable as the sole or main evidence of efficacy, and
placebo controlled trials are required.

In trials where there is no prospectively defined
noninferiority margin, such a quantity has to be justified
after the event and in many situations this will not be
possible. It is likely that the justification will have to be
written after the results have been seen and there may
be little external basis for an objective choice of margin.

Although there does not appear to be a statistical
multiplicity issue per se related to this switch of objective,
that does not diminish the difficulties associated with the
post hoc definition of A.

A number of other issues require comment.

IV.2.1. Appropriateness of comparator, doses,

patient population and endpoints

A comparator chosen for a demonstration of superiority
may not be acceptable for a conclusion of noninferiority.
In order for it to be acceptable, it will be necessary to
establish that there are data from good quality controlled
superiority trials showing consistent evidence that the
comparator is an effective treatment with reproducible
effects, and establishing the size of its eftect relative to no
treatment. There should also be a reasonable basis for
expecting that the same degree of efficacy would be shown
in the current trial. For example, the patient population
and the endpoints should be similar. These issues are
covered fully in ICH E10.

11.2.2. Power calculations

As indicated in IV.1.2, the results provided by the
confidence interval supply a concrete assessment of the
precision actually achieved by a clinical trial, superseding
any calculations of power carried out before the trial was
undertaken. The position of the lower end of the
confidence interval relative to the agreed criterion of
noninferiority provides the key information for making
decisions about noninferiority.

©2001 Blackwell Science Ltd Br J Clin Pharmacol, 52, 223-228
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IV.2.3. Choice of analysis set

In a superiority trial the full analysis set, based on the I'TT
(intention-to-treat) principle, is the analysis set of choice,
with appropriate support provided by the PP (per
protocol) analysis set. In a noninferiority trial the full
analysis set and the PP analysis set have equal importance
and their use should lead to similar conclusions for a robust
interpretation. A switch of objective would require this
difference of emphasis to be recognized. More details of
the relative importance of these two analysis sets in
superiority and noninferiority trials can be found in the
ICH E9 Note for Guidance.

IV.2.4. Trial quality

A trial to show equivalence or noninferiority must show a
high degree of consistency with protocolled plans if it is to
be reliable. Deviations from the inclusion criteria, from the
intended treatment regimen, from the schedule, manner
and precision of taking measurements, and so on, all tend
to reduce the sensitivity of a trial and to make a conclusion
of ‘no difference’ more likely, even when the deviations
are of an unsystematic or random nature. The size of the
bias associated with these and other departures from the
protocol is generally unknown and may render such a trial
uninterpretable. Failure to show a difterence between two
treatments can also arise when both treatments are
inefficacious, perhaps as a result of being inappropriately
administered. This problem does not aftect superiority
trials to the same extent because the demonstration of a
difference is itself validation of the sensitivity of the trial.
For these reasons, switching from superiority to non-
inferiority is likely to carry with it a lesser degree of
confidence in the conclusions. It will be necessary to pay
particular attention to demonstrating the sensitivity of
the trial by

e finding evidence, direct or indirect, that the control
treatment is showing its usual efficacy

e comparing the trial with earlier trials which demon-
strated the efficacy of the control agent

@ in particular demonstrating levels of noncompliance and
of loss of patients and data that are at least comparable
to those in the earlier trials

e showing similar results from the full analysis set and
PP analysis set.

1V.2.5. Conclusion

Switching the objective of a trial from superiority to
noninferiority may be feasible provided:

e The noninferiority margin with respect to the control
treatment was predefined or can be justified. (The latter is
likely to prove difficult and to be limited to rare cases
where there is a widely accepted value for A.)
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@ Analysis according to the intention-to-treat principle
and PP analysis, showing confidence intervals and P values
for the null hypothesis of inferiority, give similar findings.
® The trial was properly designed and carried out in
accordance with the strict requirements of a noninferiority
trial (see ICH E9 and E10).

e The sensitivity of the trial is high enough to ensure that
it is capable of detecting relevant difterences if they exist.
® There is direct or indirect evidence that the control
treatment is showing its usual level of efticacy.

V. Changing the equivalence margins

A further related issue that has arisen in connection with
equivalence and noninferiority trials concerns making
changes to the equivalence margins when the trial is
complete. Let us suppose that a bioequivalence trial finds
a 90% confidence interval for the relative bioavailability
of a new formulation that ranges from 0.90 to 1.15. Can
we only conclude that the relative bioavailability lies
between the conventional limits of 0.80 and 1.25 because
these were the predefined equivalence margins? Or can we
conclude that it lies between 0.90 and 1.15?

The narrower interval based on the actual data is the
appropriate one to accept. Hence, if the regulatory
requirement changed to +15%, this study would have
produced satistactory results. There is no question here of'a
data-derived selection process.

However, if the trial had resulted in a confidence
interval ranging from 0.75 to 1.20, then a post hoc change
of equivalence margins to +25% would not be acceptable
because of the obvious conclusion that the equivalence
margin was chosen to fit the data.

These considerations apply equally to the 95%
confidence intervals used for clinical equivalence and for
noninferiority. The confidence interval based on the
results of the trial is always the best summary of the
outcome. It is the choice of equivalence margin that is
subject to bias. This should be chosen on the basis of
external information and not chosen to fit the data.

VI. Discussion

This Points to Consider has been written from the
perspective of an efficacy trial comparing active agents
with a single primary variable. In practice some studies
have more than one primary variable, and most studies
have secondary variables. With respect to switching
objectives, each of these wvariables requires separate
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consideration in the context of the specific drug develop-
ment, drawing separate conclusions regarding superiority
or noninferiority for each variable in turn. Any overall
judgement about whether the trial as a whole has
established the superiority or noninferiority of the new
treatment will depend upon the regulatory requirements
for that clinical area and the pattern of results across all
relevant variables.

The concepts covered in these Points to Consider can
also be applied to specific safety variables when these have
been preidentified as major endpoints of a trial to compare
active agents.

In practice the issue of switching objectives is not
relevant to placebo controlled trials, even where non-
inferiority to placebo is a valuable outcome, i.e. for safety
variables.

The problem of switching objectives post hoc can be
avoided by designing a trial prospectively in the knowl-
edge that both noninferiority and superiority are outcomes
of potential value. In this case all the issues identified in this
document should be addressed during design. In particular
the statistical analysis should be conducted using an
appropriate stepwise procedure, progressing from non-
inferiority to superiority.

VII. Overall conclusions

The interpretation of superiority trials as noninferiority
trials and wice versa is best approached by expressing the
results as a confidence interval for the difference between
the test treatment and control. There is no fundamental
problem associated with the use of this confidence interval
as a basis for either mode of interpretation. For a well-
designed and conducted trial, there are few difficulties
connected with the change from noninferiority to
superiority that cannot be addressed by appropriate
analysis. However, there are more severe difficulties
associated with the switch from superiority to noninfe-
riority because of the possible need to find a basis for, and
agree on, a margin of equivalence after seeing the
outcome,
noninferiority trials. There are consequences for the design
of a superiority trial in which noninferiority might be an
acceptable outcome.

and because of the inherent difficulties of

When examining the results with respect to alternative
choices of the equivalence margins during interpretation,
the main problem derives from attempts to switch to wider
acceptable margins. Data that satisfy narrower equivalence
margins may be safely interpreted in this manner.
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